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b-jet tagging, brief summary for pp

Fast sim in

B-jet purity

<

MR EEEEER

Track Counting

Arabpeis Regeon 3
L) CNS st 3 E ! !

G BITEITRI 04 06 06 oF

SPHENIX Proposal

PYTHIA pep 200 GaV

g, =200 °9f

T

08F

b-jet purity
o
T

T

PHEMX Lasge osf
DCA Machods k oaf
— e lrech ool 03E
o rack ont 02
— fvesrach ot

I LAl B L

T T
Pythia8 p+p 200 GeV
Truth Jet, p, > 20 GeV
SPHENIX GEANT4 tracking
MAPS+T+TPC

Large DCA methods:
one track cut

two track cut

three track cut

0.2 0.4

Y T
b-jet efficancy

p+p curve in Sept review

Secondary Vertex

Pythia8 p+p @ 200 GeV
Truth jet p_>20 GeVic, nl<0.8
sPHEMIX GEANTY tracking
MAPS+IT«TPC

Secondary vertex method
Mo p:" cut
—— p">0.5 GeVic
—_— p:":-1.tl GeVie

0.1

1/27/17

Lo 1 v 1 4 1 3 1 I I
0.2 03 04 05 06 07 0B 09
b-jet tagging efficiency

0.6 0.8

L
1

b-jet efficiency

Full Geant4 Sim in G4 (DCA,,)

Exploring 3-D DCA in G4

Pytr|1ia8 ptp 260 GeV
Truth Jet, P> 20 GeV
SPHENIX GEANT4 tracking
MAPS+IT+TPC

b-jet purity

Large DCA methods:
one track cut
two track cut

three track cut

DCAyy
't — DCAsp

ITETE ITETY RATY RNAT RRATL FRATA PRRTARTITI FUTA AOUTS

b-jet efficiency

https://indico.bnl.gov/conferenceDisplay.py?confld=1926

b-jet purity

New p+p curve after fix

1
0.9
0.8
0.7
0.6

0.5

Fitter-inefficiency fiX

0.2

e
o

Pythia8 p+p @ 200 GeV
Truth jet pT>20 GeV/c, Inl<0.6
sPHENIX GEANT4 tracking
MAPSHT+TPC
Secondary vertex method

No p'Trk cut
<  — p‘T"‘>0.5 GeV/c

3 SN pr>1.0 GeVic

oo

HI\l\IH‘\H\‘HH‘H\\‘\I\I‘IIIIlIIIIlIIIIlIIII

P AT N
01 02 03

Lol L 1 NN ‘
04 05 06 07 08 09 1
b-jet tagging efficiency

https://indico.bnl.gov/getFile.py/access?contribld=1&resld=0&materialld=slides&confld=2676

Haiwang for Internal Discussion



large DCA track counting: compare with CMS

SPHENIX: 0-4fm Hijing, 20GeV jet

 comparable with CMS tagging performance: 100:1 I-jet rejection and 10:1 c-jet

rejection @ 45% b-jet efficiency. Phys.Rev.L)& 113 (2014) no.13, 13;!01

/-jet efficiency
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Tracking Efficiency within Jet cone

* 20 GeV Jet generated from |eta| < 0.6 embedded into O-
4fm Hijing events.

* denominator: # of pions from embedded jet, |eta| < 1.0
* numerator: # of tracks associated with denominator and
some cuts listed in the plot.
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b-jet tagging: large DCA track counting method

Status:
e 200k Jet embedded in central Hijing events

/sphenix/user/yuhw//taxi/BletTagging/output/tracking_1/hijing_pro_1_anatrain_part_?/SvtxTracks_*.root

* preliminary b-jet tagging performance plot for Hijing updated:
* has to apply tighter chi2/ndf cut to remove tails caused by
fake clusters
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b-jet tagging: secondary vertex method

b-jet purity

Improved performance for pp with updated refitting module:
https://github.com/sPHENIX-Collaboration/coresoftware/pull/239
Change default fitting method to DAF

Exception handling, fix bugs

Hijing performance generated.

p+p curve in Sept review
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Summary

b-jet tagging: For the MAPS MIE proposal, pp plot finalized, Hijing plot generated and
near finalized.

Darren is working on di-b-jet correlation; Xuan is working on b-jet-B correlation.
Looking forward talks next Tue. Simulation meeting:
https://indico.bnl.gov/conferenceDisplay.py?confld=2678
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Di-b-jet asymmetry: sSPHENIX projection

CMS-HIN-16-005
July 2016
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Non-prompt D-meson tagging

e Xuan Li (LANL) also started investigation of correlation of b-jet in
correlation of B-meson or a non-prompt D-meson (= pi + K)

* In jet cone: b->B hadron fragmentation and modification in medium

* In opposite hemisphere: suppression of g/q — bb jet, enhance b-jet
tagging purity, pr-imbalance and constraint energy loss.

* These initial investigations may lead in a set of projection plots for the
full proposal
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Tails caused by fake clusters

track_dca2d:track_quality {abs(track_dca2d)<0.2&&abs(track_quality)<5} track_dea2d:track_quality [abs{track_dca2d)<0. _quality L _best_nclusters)
'c [T 'c | T T T T T T T T T T T T T T T T T T T T LI
ANl 02 Al :
1] - 1] 02 1
Q = (&) 1 ]
S, 0.15F ° vers.match.3
| 0151 | 0.15 VEio-Hlad LLE]
- = X 7
S - 3] i .
B 01 g o

L1l

L1l

LIl

-0.05F

Ll

-0.

L1l

-0.15

|

0 - TR L
track_quality 0 ! 2 8 4 s
track analitv
track_dca2d:track_quality {abs(track_dca2d)<0.2&&abs(track_quality)<5&&intt_match}
track_dca2d:track_quality {abs(track_dca2d)<0.2&& _quality)<5&& ;_match} o T ]
© T L Al 0.2 [ _}
[} - ]
((\lu 0.2 = o - 1
[&] - 3 © - 1
S .. F E | 0.15— .
| 0.15[- ] X - —
S - . S = ]
S o1 £ otk
- - . — -
0.05F 0.05— —
o = (0] =
~0.05} ~0.05]— =
- E -0 .
~0.15— ] - ]
C ] -0.15— —
0 1 2 3 4 5 - =
track_quality 0

track_quality

1/27/17 Haiwang for Internal Discussion 11



Original
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pT>1.0GeV

1/27/17

track_

Original

2]
)

1111

=)
Y
[$))

track dca2d

14

1111

1111

4 5

track_quality

track_dca2d {abs(track_dca2d)<0.1&& _quality)<1.58& k_pt>1} htemp
T T T T T T T Entries 65962
= . Mean 0.001709
104 - RMS 0.0174
10°E . E
C . ]
- . . |
4, *
102} " *0‘”* *ﬂ%#* ;N*uﬁﬁv ?*#“* .
g i + 1
E ot T 1
Ly ++ i 1
10 = =
0.1 -0.05 0 0.05 0.1

track dca2d

Refitting

track_

(_quality

dca2d)<0.2&

Haiwang for Internal Discussion

I

4 5
track_quality

track_dca2d {abs(track_dca2d)<0.1&&abs(track_quality)<1.5&&track_pt>1} hte m p
[ LI L T T T T |Entries 46483
- Mean 0.000326
10*E
E . RMS  0.01026
10°E . E
107 g + ] é
- t A ]
{ 4 ¢ ++
f i L
ol M i M T
B Tl f“ T I T i * 1 E
7\ Il 1 | 1 L 1 | 1 L \7
-0.1 -0.05 0 0.05 0.1

track_dca2d

13



nmaps

htemp
Entries 444475
Mean 2.881
RMS  0.3623
10°
104
1.5 25 3

14



Large DCA track counting: chi2/ndf < 1.5

b-jet purity
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Large DCA track counting: optimization
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b-jet correlation

* Event topology to select b-quark jet Secondary /
* b-jet in correlation with opposite-going B- Vertex

hadron, b-jet and photon . VAY 4
g g 3D ¢
* sPHENIX provides good acceptance /

on b-di-jet and b-jet — non-prompt-D . S Primary /F0
correlations Vertex \ 3
b-quark

. . . Biétance of
* Helps on purity of jet and b-tagging am glosest )
e pproac

too g Q /% B-hadron (DCA)

* Near term goals: fast-sim projection y o bhoton
b-jet + B-hadron, model b di-jet, CMS 2016 di-jet acceptance in sSPHENIX
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